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Protection of Steel Structures Against
Impact, Explosion and Ensuing Fire

By
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Eftects of Impact on the Buildings
1. Applies concentrated dynamic force to
the building.

Depending on dynamic interaction of the
building with impacting object, dynamic
forces will be generated throughout the
building and its structure.

Such dynamic forces can cause serious
damage at local and global level to
structural, non-structural and

Effects of Impact and Ensuing
Fire on the Structure

Local and Global Damage to Structure

Initial Damage to Systems
Progressive Collapse Due to Deterioration
in Strength or Stability of Gravity Load
Carrying System Caused by

&9

Types of Impact, Explosives and
Ensuing Fires on Tall Buildings

of airborne or ground attacks such as
jetliners, smaller planes, rockets and cars

inside or outside the building as a
result of above attacks

due to fuel delivered by attackers
or fuel present inside the building,

In case of “extreme event” attacks and fires, the main
goal of protection is life safety by preserving
egress routes and preventing Collapse.

A building can collapse due to:

a. [Initial damage to
its structure,

Deterioration caused
by

Abolhassan Astaneh-Asl|, Ph.D.,P.E.
Erik Madsen and Roger Jung

Department of Civil and Environmental Engineering

University of California, Berkeley
2000-2001

onsored by ;




Specimen

Cablen In the
Roar

Floor and Cables
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Challenges and Research Needs in
Realistic Modeling of Behavior of
Steel and Composite Structures
Under Intense and Sustained Fires
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Floor Deformation, Test-1

Column had 110 Kips, dropped 20 inches and was supported
by Catenary action of the cables and floor.

Wertical Displacement
of 20.8 inches

Research Needs

Research Data on Fire-Resistance of
Light Weight and High Strength
Concrete 1s Needed




Connect ions

in Steel and
Composite Structures at
Elevated Temperatures:

Clomposite

Iore reliable dafa and beffer prediction models are needed

in Steel and
Composite Structures at
Elevated Temperatures:

More reliable dafa mid better predicfion models are needed
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Research data and more realistic
models of :

1. Local Buckling
2 rall Buckling and

3. Connections

can be very useful.

in Steel and

Composite Structures at
Elevated Temperatﬂr§s:

Composite

Iore reliable dafa and beffer prediction models are needed

at
Elevated Temperatures:

Relatively Thin
/ Steal Flate

Welded to Steel

Structure

1l ——  ————— Lightly
Reinforced,
Lightweight
Concrete
Panel
Connected to
Steel Plate

IMore reliable dafa and beffer prediction models are needed




Seismic Studies of an Innovative and Traditional
Composite Shear Walls Ongoing C Tesis of Composite Shear Walls
by Q. Zhao and A. Astaneh-As|

Displacement
A

750 ton
Actuator

Test
Specimen

R/C

Reaction
Block

Components of Composite
Shear ¥all

Specimen 2 Prior to the Test

and Traditio

mposite Shear Walls Can Be Used
Around Stairwells to Protect Egress at

Routes Elevated Temperatures:

Cladding Braced
Frame

Mornent
Frame
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Interior .
Walls
Plan View Steel Composite

IMore reliable dafa on Frogressive Collapse are needed
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Some Research Needs on Steel and
Composite Struchires Subjected fo High
Temperatire

s Light Weight Concrete
“»*Local Buckling

“»Overall Buckling

“» Performance of Various Systems
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